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1 Introduction
In string theory, the Born-Infeld action [1] arises as (part of) the low energy effective action
of open superstring theory [2, 3, 4, 5], and as (the bosonic part of) the effective actions
for Dp-branes in type IIA and IIB theories [6]. Various supersymmetrizations of the BI
action have been discussed. Global supersymmetrization of the ambient spacetime variables
is discussed in [9, 10, 11, 12, 13]. This gives the analogue of the Green-Schwarz string
action and thus also includes local κ-symmetry. Global world volume supersymmetrization
is discussed in component form for p = 3 in [7, 8, 29]. For certain p’s global superspace
formulation of world volume supersymmetry also exist [14, 15, 16, 17, 28].
In this paper we try to combine the advantages of having a geometrical first order formu-
lation involving an auxiliary metric with the advantage of having supersymmetry manifest.
This requires a world-volume superspace supergravity extension of the Born-Infeld action.
As the form of superspace supergravity is highly dimension dependent we do not expect to
find a general prescription. Below we restrict ourselves to p = 2. This case is also of interest
since D = 3 supergravity is non-dynamical and one might hope to retain some simplicity
even in the presence of the supergravity action.
We base our construction on a bosonic first order action for arbitrary Dp-branes. This
action has a generalized type of Weyl invariance which reduces the number of degrees of
freedom in the auxiliary second rank tensor field. It would have been nice to be able to
extend this to a super-Weyl invariance for the locally supersymmetric theory, and indeed we
find a super-Weyl invariant candidate action. Unfortunately it leads to unwanted bosonic
terms, however.
The plan of the paper is as follows: In Sec.2 we review some background mainly con-
cerning the spinning membrane. Sec.3 introduces the new bosonic Born-Infeld action and
Sec.4 presents D = 3 superspace along with our superspace actions. In Sec.5 we give the
reduction of the superfields to components preparing for Sec.6 where the component form of
the actions are given. Sec.7, finally, contains our conclusions.
2 Background
In [18] the following general Weyl invariant action for p-branes was presented:
IW =
∫
dp+1ξ
√−g(gmnγmn)
p+1
2 , (1)
2
where XΛ, Λ = 0...., D − 1 are coordinates in the D-dimensional (target) space-time,
ξm, m = 0, ..., p coordinatize the p-brane world volume, γmn = ∂mX
Λ∂nX
ΩGΛΩ is the
world-volume metric induced from the space-time metric GΛΩ and g is the determinant of
the auxiliary metric gmn.
For p = 1 the action (1) agrees with the usual string action with an auxiliary metric gmn
[19, 20]. Coupling it to 2D supergravity in superspace leads to the spinning string:
I =
∫
d2ξd2θE−1∇αX∇αX, (2)
where all fields are superfields, E is the (super-)determinant of the supervielbein, ∇α are the
spinorial covariant derivatives and we have suppressed the ambient space-time indices on X.
For p = 2 the action (1) agrees with the standard cosmological term action [21]
I =
∫
d3ξ
√−g(gmnγmn − 1). (3)
After eliminating gmn they both give the Nambu-Goto type action representing the volume
of the world-volume. However, whereas (3) is impossible to couple to 3D-supergravity [22],
this is not so for the p = 2 version of the action (1). In [23] it was shown that there exist
(at least) two different supersymmetrizations of (1) when p = 2. They read
I1 =
∫
d3ξd2θE−1(∇αX∇αX)(∇βγX∇βγX)1/2, (4)
and
I2 =
∫
d3ξd2θE−1(i∇αX∇γαX)(i∇βX∇βγX)(∇σρX∇σρX)−1/2, (5)
where again all fields are superfields and we have introduced 3D-superspace supergravity,
to be described in more detail below. In none of the actions (4) and (5) does the bosonic
Weyl invariance extend to super-Weyl invariance. However, in [23] it was found that the
combination I1 − 23I2 is in fact super-Weyl invariant.
3 Born-Infeld actions
The Born-Infeld action
IBI1 = Tp
∫
dp+1ξ
√
− det(γmn + Fmn) (6)
is a direct generalization of the Nambu-Goto type action for p-branes by inclusion of the two-
form field Fmn. In the context ofD-branes the brane tension Tp is related to the fundamental
string tension (α′)−1 and the string coupling constant gs, and
Fmn ≡ Bmn + 2πα′Fmn, (7)
3
with F = dA the U(1) field strength for the world-volume field Am and Bmn the pull-
back to the world-volume of the Kalb-Ramond antisymmetric tensor field. (There is also
a multiplicative exponent of a dilaton field in the action which will play no role in our
considerations. We set it to 1 w.l.o.g.). In analogy to the p-brane case there is a first order
action of the cosmological term type for the action (6), [18]. It is given by (c.f. (3)),
IBI2 = Tp
∫
dp+1ξ
√−s [smn(γmn + Fmn) + (p− 1)] , (8)
where smn(ξ) is a general tensor (it has no symmetry) and s ≡ det smn. This form of the
action has been used in [24] as the starting point for a discussion of the strong coupling limit
of D-branes. The discussion was extended to include spin in that limit in [25]. However, the
same objections to a direct local supersymmetrization that were raised in [22] apply to the
action (8) for p = 2, since then (8) becomes (3) for F = 0 = s[mn]. We thus have to look for
an action analogous to (1) to use as a starting point. For p = 3 this was given in [18] and
for general p it is
IBI3 = Tp
∫
dp+1ξ
√−s [smn(γmn + Fmn)]
p+1
2 . (9)
It is easy to see that eliminating smn the action (6) is recovered
1. Furthermore we note that
the action (9) has a (generalized) Weyl invariance and that it reduces to the action (1) in
the limit F = 0 = s[mn].
We now specialize to p = 2. Since our goal is a locally supersymmetric superspace action
of the (4) or (5) type, we must reformulate (9) in terms of vielbeins. As a first step in that
direction we separate the symmetric and antisymmetric part in smn according to
smn ≡ gmn + ǫmnphp/
√−g. (10)
It follows that
√−s = √−g/√1− h2, and the action (9) becomes, (properly normalized for
p = 2 and with Tp set to one),
1
3
√
3
∫
d3ξ
√
−g
1− h2
[
gmnγmn + ǫ
mnphpFmn/
√−g
]3/2
, (11)
where h2 ≡ gmnhmhn. Introducing vielbeins ea ≡ ema ∂m and their inverses ea ≡ eamdξm
according to
gmn = e
a
me
b
nηab, e
a
me
n
a = δ
n
m, e
−1 ≡ det(eam), (12)
where a = 0, 1, 2 are tangent space indices and ηab is the Minkowski metric, we may rewrite
the action (11) as follows:
1
3
√
3
∫
d3ξ
e−1√
1− h2
[
eaXe
aX + ema e
n
b ǫ
abchcFmn
]3/2
. (13)
1We are being careless with normalisation. For exact equivalence we should specify the p-dependent
numerical factors in front of the actions.
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The independent fields are now XΛ, Am, e
m
a and ha. As a check, we have verified that (13) is
indeed equivalent to the 3D Born-Infeld action (6). The Weyl invariance is now of the usual
type, i.e., a rescaling of eam with ha inert. This form is suitable for supersymmetrization.
4 Superspace
We will use the 3D superspace conventions of [26]. The supergravity algebra is given by
{∇α,∇β} = 2i∇αβ , [∇α,∇βγ] = Cα(βUγ),
Uα = −iR∇α + i2
3
(∇βR)M βα + iG γαβ M βγ , (14)
where M are Lorentz generators and R and Gαβγ are the basic superfields that solve the
Bianchi identities (Gαβγ is completely symmetric in all three spinor indices.). In this nota-
tion a vector index is represented by a symmetrized pair of spinor indices. The covariant
derivatives have the usual structure ∇A = EMA DM+ΦA ·M with EMA being the supervielbein,
DM the flat superspace covariant derivatives and ΦA the connection. The matter superfields
that we will consider are XΛ(ξ, θ) whose θ-independent part is the space-time coordinate and
Hα which is a spinor superfield whose covariant derivative Hαβ =
1
2
∇(αHβ) has the bosonic
vector ha as lowest component. Finally, the dual of the Maxwell field-strength
2 is the lowest
component of Fαβ =
1
2
∇(αWβ), with Wα the electromagnetic spinor potential.
With the above ingredients we immediately write down two possible generalizations of
(4) and (5):
I1 =
∫
d3ξd2θE−1(1−H2)−1/2(∇αX∇αX −HαWα)S1/2, (15)
and
I2 =
∫
d3ξd2θE−1(1−H2)−1/2ϕαϕαS−1/2, (16)
where
S ≡ (∇βγX∇βγX +HαβFαβ),
ϕγ ≡ (i∇αX∇αγX +H αγ Wα), H2 ≡ HαβHαβ. (17)
These actions reduce to (4) and (5) when Hα = 0, and in the next section we show that
the bosonic parts of both (15) and (16) are equivalent to the action (13). Before going to
components let us look at (possible) super-Weyl invariance [27]. Under an infinitesimal super
Weyl transformation with parameter Λ the superfields transform as follows:
δEα = ΛEα, δEαβ = 2ΛEαβ − i(E(αΛ)Eβ) ⇒ δE−1 = −4ΛE−1,
2From now on we put the background B-field to zero.
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δHα = −ΛHα, δHαβ = 0,
δWα = 3ΛWα, δFαβ = 4ΛFαβ + 2(E(αΛ)Wβ), (18)
where we have used that [26]
Wα ≡ ∇β∇αΓβ + 2RΓα, (19)
and that
δΓα = ΛΓα, δR = 2ΛR− 2∇2Λ, δΦαβγ = −(E(γΛ)Cβ)α + ΛΦαβγ . (20)
The transformation of Hα was determined from the requirement that δha = 0, in agreement
with the discussion in Sec.3.
The difficulty in finding an invariant action is entirely due to the inhomogeneous parts
of the transformations in (18). We find the following super-Weyl invariant combination of
the action in (16) and a modification of the action in (15):
IW = I˜1 − 23I2, (21)
where I˜1 indicates that we have made the replacement (∇αX∇αX−HαWα)→ (∇αX∇αX)
in the Lagrangian. As will be seen in Sec.6, the action IW in (21) has a bosonic part that
differs from the action in (13), so it is not a supersymmetrization of that. It does however
reduce to the super-Weyl invariant combination of (4) and (5) when Hα = 0.
5 Components
There is a systematic procedure for deriving the components, the component action and the
component local supersymmetry transformations of a theory in superspace. It is described
in [26] for D = 4 supergravity actions. For the case at hand we use the definitions and
results in [23] to which we add those pertaining to the Hα and Wα fields. We define
XΛ| ≡ AΛ, ∇αXΛ| ≡ χΛα, ∇2XΛ| ≡
1
2
∇α∇αXΛ| ≡ T Λ,
∇α| ≡ ∂α, ∇αβ | ≡ Dαβ + iSMαβ +Ψ γαβ ∇γ|,
R| ≡ S, (22)
where | denotes “the θ independent part of”. Then the superspace-component relations
involving the matter superfield become (suppressing the space-time indices)
∇αβX| = DαβA +Ψ γαβ χγ ≡ ∇ˆαβA,
6
∇α∇βX| = i∇ˆαβA− CαβT ,
∇α∇βγX| = Dβγχα +Ψ δβγ (i∇ˆδαA− CδαT )−
1
2
iCα(βχγ)S
≡ ∇ˆβγχα − 1
2
iCα(βχγ)S,
∇2∇αX| = i∇ˆβαχβ − 1
2
Sχα,
∇α∇2X| = −i∇ˆβαχβ − 1
2
Sχα,
∇2∇αβX| = DαβT −Ψ δαβ (i∇ˆδσχσ +
1
2
Sχδ) + i(
2
3
χ(αηβ) − G σαβ χσ)
≡ ∇ˆαβT + i(2
3
χ(αηβ) − G σαβ χσ)−
1
2
SΨαβ
δχδ, (23)
where
Gαβγ ≡ Gαβγ | = 1
6
(Dδ(αΨδβγ) − t δ ǫλδ(α β Ψ|ǫλ|γ) +
1
2
iSΨ(αβγ)),
ηα ≡ ∇αR| = −1
2
(Dδ(αΨ δγγ) − t δ ǫλδ(α γ) Ψ γǫλ ) + iSΨ βαβ ,
t ǫλαβγδ = −
1
2
i(CαγΨ
ǫ
σ(β Ψ
σ λ
δ) + CβδΨ
ǫ
σ(α Ψ
σλ
γ) ). (24)
Our vielbein components are defined by ∇α| and ∇αβ| in (22) to be3
Eα
µ| = δαµ, Eαµν | = 0, Eαβµ| = Ψαβµ, Eαβµν | = eαβµν ≡ eαβm (25)
The components of the prepotential are
Wα| ≡ λα,
Fαβ | = 1
2
∇(αWβ)| = fαβ ,
∇αFβγ | = σαβγ + SCα(βλγ),
σαβγ ≡ i
[
Dα(βλγ) −Dβγλα − fδαΨ δβγ + fδ(βΨ δγ)α
]
,
∇2Fβγ | ≡ σβγ − i
2
SΨρ(βγ)λρ − i
2
SΨρ(β|ρ|λγ),
σβγ ≡ i
[
− i
3
η(βλγ) − 2G ρβγ λρ +
1
2
Dρ(βf ργ) +
1
2
Ψ λρ(β σ
ρ
|λ|γ)
]
. (26)
We define the components of the spinor superfield as follows
Hα| ≡ hα,
∇αHβ| ≡ (Hαβ + CαβB)| ≡ hαβ + Cαβb,
∇2Hα| ≡ µα + 1
2
Shα,
3As seen from the component of the spinorial derivative, we use a Wess-Zumino gauge.
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∇αHβγ | ≡ φαβγ = i
2
Dα(βhγ) − 1
2
Cα(βµγ) +
i
2
Ψα(β
ρhγ)ρ +
i
2
Ψα(βγ)b,
∇2Hαβ | ≡ φαβ = i
2
Dγ(αhγβ) − iDαβb+ 1
3
η(αhβ) − 2Gαβγhγ + i
2
Ψγ(α
ρφ|ρ|
γ
β) +
+
1
2
Ψαβ
ρDρσhσ + 1
2
Ψαβ
ρΨργ
δhδ
γ +
i
2
Ψαβ
ρΨγρ
γb− iSΨαβρhρ,
∇γB| ≡ bγ = 1
2
µγ +
i
2
Dγαhα + Shγ + i
2
Ψγα
ρhρ
α +
i
2
Ψαγ
αb,
∇2B| = i
2
Dαβhαβ + i
2
Ψαβ
γφγ
αβ − 2Sb− ηβhβ. (27)
Note that the explicit dependence on S in ∇2Hαβ is canceled by the S-terms in Gαβγ and ηα.
Hαβ is thus independent of S, in agreement with the fact that it does not transform under
the Super-Weyl transformations (18).
The component local supersymmetry transformations that leave the component action
invariant are
δAΛ = −ǫαχΛα,
δχΛα = ǫαT Λ − iǫβ∇ˆβαAΛ,
δT Λ = iǫα∇ˆαβχΛβ +
1
2
SǫαχΛα,
δeαβ
µν = −2iǫγΨαβδeδγµν ,
δΨαβ
ρ = Dαβǫρ − 2iǫµΨδαβΨρµδ +
i
2
Sǫ(αδ
ρ
β),
δS = −ǫαηα,
δhα = −ǫαb− ǫβhβα,
δhαβ = −ǫγφγαβ,
δb = −ǫαbα,
δλα = −ǫβfβα,
δµα = ǫ
β
[
iDβγhγα +
3
2
Shαβ −Dαβb+ iΨ σβγ φ γσ α − iΨ γαβ bγ −Gαβγhγ
]
+
1
4
ǫα(η
γhγ − 2Sb),
δfαβ = −ǫγφγαβ − Sǫ(αλβ). (28)
6 Component actions
Having defined the components and derived the relations in (22) -(27), we are in a position
to find the component actions from (15) and (16) . We use the 3D density formula derived
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in [23]:
∫
d3ξd2θE−1L =
∫
d3ξe−1
[(
∇2 + iΨαββ∇α + 2S +Ψ βα(β Ψ αγγ)
)
L
]
|. (29)
We first want to establish the equivalence of the bosonic parts of (15) and (16) to (13).
The bosonic contents of the actions simply follow from taking the bosonic part of the first
term on the right hand side of (29)4. We thus find for the action in (15)
I1 →
∫
d3ξ
e−1√
1− h2
[
Ω− 2T 2
]
Ω
1
2 , (30)
where Ω is the bosonic part of S, defined in (17), i.e., it is the factor which is raised to 3/2
in the action (13). Obviously, integrating out the auxiliary field T , we recover the action
(13).
The action in (16) is a little more challenging. It gives, (keeping the spinor notation),
I2 →
−
∫
d3ξ
e−1√
1− h2
[
1
2
Ω2 +
(
−iT ·DαβA+ 12hσ(αfβ)σ
) (
−iT ·DαβA+ 1
2
hγ(αfβ)γ
)]
Ω−1/2,
(31)
where dot denotes contraction over the ambient spacetime indices. It is a remarkable fact,
manifest in (31), that integrating out the auxiliary field T we again recover the action (13).
From the expressions (30) and (31) we may also read off the T equations that result from
the super-Weyl invariant action I˜1 − 23I2, they are
ΩT Λ + i
3
DαβAΛh γα fβγ + 13DαβAΛ(T ·DαβA) = 0, (32)
which we only need to solve for T ·DαβA, where
(T ·DαβA)Mαβγδ =
−i
3Ω
(DγδA·DαβA)h γα fβγ , (33)
and
Mαβγδ ≡ 12δα(γδβδ) + 13Ω(DγδA·DαβA). (34)
We note that for Wα = 0 the fact that M is non-degenerate ensures that T Λ = 0 and
thus that the correct bosonic action results in that case. ForWα 6= 0 the equation (33) is still
solvable, the solution being expressed in the inverse M−1 of the three by three matrix. It
is clear, though, that the resulting action will be rather complicated and contain unwanted
bosonic terms. For this reason we have not calculated it explicitly.
4Since the pure bose part of L is zero, the S-term will not contribute.
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The component actions are
I1 =
∫
d3ξ
e−1√
1− h2
[
Ω
3
2
+Ω
1
2{2iχα ·∇ˆβαχβ + 1
2
σγγαh
α − 2T 2 − µαλα + PΨ βα(β Ψ αγγ)
+iΨαβ β(−2iζα − 2T ·χα − hαγλγ − bλα + hγfαγ) + SP}
+Ω−
1
2{1
2
(2iζγ + 2T ·χγ + hγαλα + bλγ − hαfγα)ξγ+
1
4
P [4(∇ˆδǫT ·∇ˆδǫA− 1
2
∇ˆδǫχγ ·∇ˆδǫχγ − iχσ ·∇ˆδǫAGδǫσ)
+
8i
3
∇ˆδǫA·χ(δηǫ) + 2φδǫf δǫ − 2φγδǫσγδǫ + 2hδǫσδǫ − 2SΨ ρδǫ χρ ·∇ˆδǫA
+4iSχβ ·∇ˆγβχγ + 2iShδǫ(Ψρδǫλρ −Ψρδρλǫ) + 4Sφγγβλβ
−3S2χ2 + 2iΨγββξγ]}
−1
8
Ω−
3
2Pξ2
− 1
(1− h2){Ω
1
2{1
2
P [φγδǫφ
γδǫ − 2hδǫφδǫ − 2iΨδǫǫφδρσhρσ]
+φγαβh
αβ(2iζγ + 2T ·χγ + hγδλδ + bλγ − hδfγδ}
+
1
2
Ω−
1
2Pφγαβh
αβξγ}
+
3
2(1− h2)2Ω
1
2Pφγδǫh
δǫφγσρh
σρ
]
(35)
and
I2 =
∫
d3ξ
e−1√
1− h2
[
−1
2
Ω
3
2
+Ω
1
2{[iTγγ + 3
2
Sχ2 − φγγαλα] + Ψγββζγ}
+Ω−
1
2{−[2∇ˆγαχγ ·∇ˆαβA+ 2∇ˆγαA·∇ˆαβχγ + 3ST ·χβ + 2iχα ·∇ˆαβT
−2iT ·∇ˆαβχα − 2χ2ηβ − 1
2
iSχ2Ψαβα
+2φ αβ λα − 2φγβαf γα + h αβ σγγα − 3Sh αβ λα]iζβ
−(iT γβ + 3
4
SCγβχ2 − φγβδλδ)(iTγβ + 3
4
SCγβχ
2 − φ αγβ λα)
+2Ψαββ(−iTαγ −
3
4
SCαγχ
2 + φ σαγ λσ)ζ
γ
−ζ2(2S +Ψα(ββΨ αγγ) ) + i
1
2
ζγξ
γ}
+Ω−
3
2{(iTγα + 3
4
SCγαχ
2 − φδγαλδ)iζαξγ
+
1
4
ζ2
{
4
[
∇ˆδǫT ·∇ˆδǫA− 1
2
∇ˆδǫχγ ·∇ˆδǫχγ − iχσ ·∇ˆδǫAGδǫσ
]
+
8i
3
∇ˆδǫA·χ(δηǫ) + 2φδǫf δǫ − 2φγδǫσγδǫ + 2hδǫσδǫ − 2SΨ ρδǫ χρ ·∇ˆδǫA
+4iSχβ ·∇ˆγβχγ + 2iShδǫ(Ψρδǫλρ −Ψρδρλǫ) + 4Sφγγβλβ
−3S2χ2 + 2iΨαββξα
}
} − 3
8
Ω−
5
2 ζ2ξ2
10
− 1
(1− h2){iΩ
1
2φαλσh
λσζα
+Ω−
1
2{−1
2
ζ2(φγδǫφ
γδǫ − 2hδǫφδǫ)
−2φγλσhλσ(−iT γα −
3
4
SCγαχ
2 + φγ δα λδ)iζ
α
+iΨαββ ζ
2φασρh
σρ}
+Ω−
3
2
1
2
ζ2φγσρh
σρξγ}
− 3
2(1− h2)2Ω
− 1
2 ζ2φγδǫh
δǫφγσρh
σρ
]
(36)
where we have introduced the definitions
Ω ≡ ∇ˆαβA·∇ˆαβA+ hαβfαβ
P ≡ χ2 + hαλα
ζα ≡ χβ ·∇ˆαβA + ihαβλβ
ξγ ≡ 2∇ˆαβA·∇ˆαβχγ + φγαβfαβ + σγαβhαβ − 2iSζγ
Tαβ ≡ T ·∇ˆαβA+ χγ ·∇ˆβγχα + i
2
h(α
γfβ)γ
χ2 ≡ χα ·χα ζ2 ≡ ζαζα ξ2 ≡ ξαξα T 2 ≡ T ·T . (37)
The component version of the super-Weyl invariant combination (21) can be reassembled
from (35) and (36) (omitting the terms from HαWα). The super-Weyl invariance should
manifest itself in an independence of S. We have only checked the quadratic S-terms which
indeed cancel.
7 Discussions and conclusions
We have studied a first order “Weyl invariant” bosonic action for Dp-branes for the special
case of p = 2 and shown how it can be coupled to 3D supergravity in (at least) two different
ways. We have further derived the component content of the model, both for the actions
and the local supersymmetry transformations. Our results generalize those for the spinning
membrane, except when it comes to super-Weyl invariance. The super-Weyl invariant action
we find does indeed reduce to that of the spinning membrane when we turn off the world-
volume Maxwell fields, but it does not have the correct bosonic limit when they are non-
zero. Although we have not been able to find one, we see no reason why another super-Weyl
invariant action with the correct limit should not exist. To construct it one would have to
have some additional guideline, however.
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An interesting question is of course whether the present construction generalizes to any
other p. Many of the features we encountered in the above constructions are three dimen-
sional. E.g., the fact that we were able to reduce sab → ea, ha is based on the 3D equivalence
of a vector and an antisymmetric tensor. For higher p we typically have hab instead of ha
and we thus expect the potential to have spin 3/2 instead of spin 1/2. The form of the su-
perspace action will have to change because of the growth of the superspace measure. There
is also the question of which multiplets to use. All in all, it looks as if each case has to be
considered separately.
One of the perhaps unwanted features of the bosonic starting point is the non-linearity
in (9). Usually, going from a Nambu-Goto type action to an action with an auxiliary metric
leads to a quadratic behaviour in the path integral (after gauge fixing). This is not the
case here, although we replace a square root of a determinant by powers of ∂X . Further
linearization may formally be achieved by introducing additional auxiliary fields and lagrange
multipliers, but does not really seem very useful.
As far as we know, locally supersymmetric extensions of the Born-Infeld action have not
been discussed previously. However, several globally (world volume) supersymmetric models
in various dimensional superspaces exist. E.g., [7, 8, 14, 15] (p = 3, N = 1) and [15, 16, 17]
(p = 5, N = 1 and p = 3, N = 2). It would be interesting to compare the present models
with the globally supersymmetric D2-brane, which is discussed in [28].
As mentioned in the introduction, the motivation for studying the globally supersymmet-
ric extensions of the BI-action is usually either taken to be its appearence in the effective
action of the 10D open superstring or its role in the D-brane effective action. In both these
cases it is also interesting to investigate the possible existence of locally supersymmetric
extensions, and the present results is a first contribution to this.
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